The most essential feature of promising varieties is their adaptability, i.e., an ability to withstand environmental effects, which reduce productivity. Adaptation under plantenvironment interaction, and the use of self-regulation mechanisms of yield formation and habitat-forming environmental processes influenced by plants take a central place in the evolution theory and plant breeding (Z.V. Andreeva et al, 2014). The review considers the adaptive potential of grain crops and the main concepts, characteristics and tasks of plant breeding for adaptability. The purpose of such breeding is to obtain the varieties with high resistance to unfavorable conditions. The concepts of stability, plasticity, homeostasis and resistance to stressors are discussed. In a broad sense, the genotypeenvironment interaction reflects plant response to any changes of the environment. In a narrower sense, the concept is used to describe the productivity change of genotypes in different environmental conditions. This interaction is crucial to increase crop production. The interactions and interrelations of genotype and environment are various and complicated. They greatly depend on genotype and a factor chosen as environmental agent or conditions (V.A. Zykin et al, 2005). A slight difference between genotypic potential and its phenotypic manifestation indicates a less response of a particular genotype to the environmental factors. Various methods are helpful to identify potential productivity and adaptability of the varieties. The estimates of adaptability and plasticity allow to determine reliably the differences among breeding material and gives an additional information to select valuable parental forms possessing adaptive traits. Special breeding methods which depend on environmental conditions and a phase of plant ontogenesis are necessary to create crop varieties and hybrids that have a good adaptability (A.P. Golovchenko, 2001).
One-size-fits-all approach to environmental management systems and violation of requirements to planting of cultivated species and varieties in strict compliance with their adaptability, i.e. in edaphoclimatic macro-, mezo-and microzones optimal for their cultivation, contribute to decline in agriculture. Progress in this area is attributed to extensive use of methods of plant breeding for adaptability and introduction of modern seed breeding techniques [1] . Plant breeding plays a crucial role in crop production with a focus on steady increase in yield, sustainability, efficient use of resources and energy, and nature conservancy [2] . This generally makes sense, as only 10 % of more than 14 billion ha of agricultural lands worldwide are characterized by favorable conditions for cultivated crops [3] . With regard to other lands, high yield is constrained by various limiting factors.
Domestic and foreign literature offers various definitions of a norm of response to a range of changes of environmental conditions with regard to a variety, but all of them come down to adaptability. According to N.A. Lykova (2008) , adaptiveness means preservation of viability and seed formation ability under nonoptimal (up to extreme) conditions [4] . According to A.A. Zhuchenko (1988) , increase in yield is inextricably connected with resistance of crops to effect of factors, causing decrease in productivity. It has been argued that the contribution of plant breeding to increase in yield of major agricultural crops has reached 40-80 % over the last 30 years. Biological component, most significantly the selective improvement of varieties and hybrids, will play an increasingly important part in yield gain and promotion of its quality [5] . Plant breeding for adaptability formed the basis for local inhabitant plant breeding, when resistance of plants to adverse climatic conditions and diseases was considered more valuable than recordbreaking harvest. Modern plant breeding is primarily focused on varieties with high adaptive potential. Such potential represents an inherently determined ability of adaptation to changing environmental conditions [6] . It can be also defined as a limit of resistance of cultivated plants to adverse factors, such as insect pests, weed infestation of crops, diseases, drought, soil salinization, or low temperatures [1] .
Violation of adaptability requirements leads to dramatic rise in prices of agricultural products or prevents survival of introduced plants, like attempts of corn cultivation further north than its area, or tea plant cultivation in Transcarpathia [7] .
Monitoring of ecological plasticity, stability and adaptability of varieties and hybrids is the key feature of breeding adaptive plants. The average value of a trait and environmental sensitivity of a trait are under independent genetic control [8] [9] [10] . Adaptability of a variety is assessed through decrease in average productivity trait. Resistance of varieties and lines to stressors, determined by difference between the minimum and the maximum trait (Y min -Y max ), is an important indicator of adaptability and ecological plasticity. This is a negative indicator, and decrease in its absolute value leads to increase in stress resistance, i.e. broadens the range of adaptive abilities of a variety [11] [12] [13] .
According to V.O. Ostroverkhov [14] , ecological plasticity of plants means the ability to adapt to changing growing conditionsand, with regard to varieties, the ability to produce a good and high-quality yield under various edaphoclimatic and agrotechnical conditions. V.N. Mamontova [15] and others [16] [17] [18] define plasticity as a persistently high yield under various environmental conditions. When considering ecological plasticity as a relation between productivity and resistance, a somewhat different interpretation is offered: in this case genotype plasticity shall mean the degree of its response to improvement of growing conditions [19] . V.A. Zykin et al. [20] define this concept as an ability to consistently produce high yield (as compared with other varieties or hybrids) with genetically determined quality within a broad area, under sufficiently diverse weather and agrotechnical conditions. Other authors use this definition as well [21, 22] .
Homeostasis theory as an ability of plants to maintain internal equilibrium and to fulfill the genetically determined potential of a variety at the phenotypic level under abnormal conditions is an integral part of breeding ecologically plastic varieties [23] . A state of homeostasis can be used as the main genotype evaluation criterion. Homeostasis of a variety is measured through its ability to less significant decrease in yield in case of impairment of cultivation conditions. The above mentioned is critical to obtaining both maximum and steady yield within a wide range of growing conditions [24] [25] [26] . Steady grain yield indicates high homeostaticity, while increased variability indicates low homeostaticity of a genotype with regard to the same limiting factors of the environment [24] .
Genotypes with high homeostaticity provide less volatile productivity of plants within an agrocenosis and insignificant decrease in yield in case of close planting or adverse factors combined with close planting [27] . Homeostasis is associated with physiological «buffer capacity» (tolerance to adverse environmental factors) [28] . A variety shall be considered as buffer (stable) in case of stability of its yield with regard to a wide range of acting factors [29] . In a narrow sense, stability is inherent in varieties, where changes of environmental conditions do not affect the development of traits (stability regardless of yield or another trait).
In a broad sense, it is the degree of deviation from mean with regard to response to change of conditions within a system (group) of genotypes in question (stability of high productivity). Stability is also considered as steady manifestation of a trait under various conditions [30] , ability of genotypes to maintain a certain phenotype under various conditions, using specific regulatory mechanisms [31] , adaptive response of a genotype, leading to correlation between changes of status of traits and properties of an organism, and changes of environmental conditions [32] . A.A. Zhuchenko [5] highlights a close connection between stability and adaptive potential of plants, which is manifested under various environmental conditions with various physiological, morphological and other adaptive responses.
During ontogenesis and phylogenesis plants are affected by various abiotic and biotic factors, complicated in terms of their combination, intensity and time of manifestation. At that, genotype-environment interaction of a certain nature is established [33] . It was demonstrated that, when comparing genotypes grown under different conditions, their degrees of productivity are not constant, but vary depending on conditions, i.e. in a narrow sense, genotype-environment interaction effect is observed [34] . A slight difference between genotypic potential and its phenotypic manifestation in contrast environments indicates a less response of a particular genotype to their change [35) .
Various aspects of genotype-environment interaction and methods of its evaluation in plant breeding are the subject of wide speculation in professional literature [36] [37] [38] [39] , with regard to ecological breeding issues [40] and epistasis [41] , resistance to diseases [42] , in terms of various cultures [43] [44] [45] and depending on physiology of a variety [46] .
Genotype-environment interaction is common biological phenomenon, statistically represented by nonadditivity of genotype and environmental effects, observed in determining various genetic parameters. Statistical approaches for evaluation of this interaction have been suggested, when testing varieties in several environments (variety ½ year, variety ½ area, variety ½ year ½ area), and when assessing general and specific combining ability of genotypes and a degree of dominance. Interaction and relations between a genotype and environment are significantly diversified and complicated by nature and the character of manifestation, and depend on a genotype and the factor considered as an environment or conditions [35, 47] . It is believed that evaluation of genotypeenvironment interaction gives an insight into stability and plasticity of genotypes in question. At that, plasticity and stability characterize modification abilities with regard to certain traits of plants [48] . It is established that a) adaptability is mostly related to plasticity or lack of stability; b) plasticity of various traits differs, but is related to the time of manifestation of a trait during ontogenesis; c) traits formed during long-term meristematic activity periods (habitus, the number of leaves, etc.) are more prone to environmental impacts and more plastic than quickly formed ones; d) plant breeding can be performed with regard to both high and low plasticity of a certain trait; e) special attention should be given to examination of traits responsible for adaptability of a variety to the conditions of cultivation area and thus affecting sustainable yield [17] .
It has been argued that stability and response of a trait are opposite features of a genotype (i.e., a genotype can not be stable and responsive with regard to the trait in question at the same time) [31] , and stability of yields limits the possibility of increasing yield by improvement of conditions, including agrotechniques, which is not universally true. Thus, strong drought-resistance genetic systems will support productivity under drought conditions, and a variety will provide a bigger yield gain in case of irrigation. At that, a variety which is not droughtresistant will provide no yield, but will show the same yield gain in case of irriga- [35] . Plasticity is related to adaptation mechanisms: ability to respond to environmental signals is genetically determines, while the degree of response may evolve due to effects of natural and artificial selection [49] .
An ecological test shall be performed in order to determine the response of genotypes to environmental changes. An extended ecological test is particularly useful with regard to search of adaptability gene sources [50] . However, such test is expensive. The use of various preceding crops, planting dates, forms and doses of fertilizers, as provocative conditions, can be helpful. An ecological test of breeding material provides a large amount of data which can hardly be analyzed without the respective methodological approach and processing. Some approaches may only complement the data on biological properties of a genotype, which shall form the basis for decision on future use of samples in question [22, 51] .
The works of K.W. Finlay and G.N. Wilkinson [52] is among those first focused on phenotypic stability analysis of genotypes during testing under various agroecological conditions. These authors have developed the statistical method to compare yield for a set of corn varieties, grown in several areas during several years. An improved mathematical model and a calculation procedure for interaction between genotypes and environmental factors were offered upon its adjustment [19] . This approach was rather commonly used in plant breeding to evaluate ecological plasticity and remains relevant both in Russia [35, [53] [54] [55] and worldwide [53] [54] [55] [56] [57] [58] [59] . Stability evaluation allows us to describe the ability of a genotype to combine high potential yield with minimum decrease in yield under adverse conditions. Later this method was partly updated 60, 61]. The approach offered by G.C.C. Tai [62] comes down to evaluation of genetic stability based on structural relations analysis. Genotype-environment interaction effect is considered as two components: linear response to environmental effects (statistical ) and deviation from linear response (statistical λ). Ecological plasticity parameters  и λ correspond to bi and σd2 parameters according to S.A. Eberhart and W.A. Russell [19, 30, 62] . Both methods provide for graphic representation of results which makes the data easier for understanding. A method of behavioral evaluation for a set of genotypes in various environments has been developed as well. This method allows us to identify general and specific adaptability, to perform target breeding, to specify environments as breeding conditions and to divide a phenotypic population variance into general and specific adaptability variances to choose breeding methods [31, 63] .
A so-called ecovalence [64] was offered for each variety representing to characterize the variability. The more this indicator differs from 0, the stronger response of a variety to environment change it provides [64, 65] .
A coefficient of response to improvement of growing conditions is used in evaluation of varieties. It represents a fraction, where the value of a studied trait of a genotype grown in improved conditions is a numerator, and the value of a studied trait of a genotype grown in less favorable conditions is a denominator [20] . V.A. Dragavtsev et al. [66] used a multiplicative coefficient to determine a homeostaticity, which is calculated using a ratio between increment in the average trait of a variety for several geographic points and the average trait under ecological gradient. Homeostaticity of varieties can also be calculated using a ratio between the average trait and the difference between its values under optimal and limited (severe) conditions [67] .
Suggested identification of potential productivity and adaptability of vari-eties [68] is based on a ratio between an implemented general species adaptive response to certain conditions and the average yield for the compared varieties. This value is a response indicator for a certain set of varieties with regard to environmental factors in every certain year. Response of each tested variety to these factors can be determined by comparing its yield with the average yield for the variety using a percentage ratio, where the average genotype value is taken as 100 % [68, 69] . Some researchers assume that evaluation of genotypes using one or two methods is not sufficient for representation of their stability and plasticity. Application of several methods provides the most detailed information, but ranking with regard to all parameters shall be used in this case, and evaluation shall be performed using the rank sum obtained by each method [70, 71] .
When using various methods to evaluate a variety ecological plasticity, awareness of their compatibility is crucial [72] . The character of correlations between parameters and relation between the same parameters and yield are reported to vary significantly. Strong positive relations allow us to choose one of these indicators without detriment to outcomes [20] . Lack of significant relations between yield and the indicators of response and stability suggests a possible combination of these parameters within one genotype [71] . When comparing three known methods [60, 67, 19] , it was suggested to use the last one to evaluated ecological plasticity by the trait with mandatory consideration of its average value and the limits of its variation [21] .
For the foreseeable future, agricultural progress will determine improvement in adaptation of agricultural systems and cultivated lands to time-and spatial-varying environmental factors. These breeding trends are characterized by agroecological targeting, related to better adaptation of new varieties and hybrids to local conditions, as well as knowledge-intensive cultivation techniques. Their main distinctive feature is a combination of high potential productivity (yield and its quality) and resistance to the most common local abiotic and biotic stressors, as well as dominance of a genotype over uncontrolled environmental factors [73) . Effectiveness of such breeding is ensured by use of various methods for evaluation of ecological plasticity which differ by complexity of calculations and result interpretation. As an approach, creation of environments for identification of adaptive traits and features has been proposed. A number of problems should be solved in order to obtain highly adaptive genotypes for certain area, including a) determination of mechanisms of response to environment changes; b) choose of desired traits and properties; c) identification of effective methods for breeding material evaluation; d) specification of environments to identify such genotypes, etc. In developed countries, yield increase depends on genetics and breeding by 90-95 %, and on improvement of agricultural technologies only by 5-10 % [74] .
Adaptability of a variety (hybrid) is a balanced combination of numerous traits, where the most valuable are preferred. Adaptability degree depends on both adaptation of a variety and specific conditions within an agrocenosis. The following requirements are applied to an adaptive variety: a) ecological plasticity (ability to provide at least average yield within a wide range of climate variations); b) heterogeneity of agro-populations (presence of plants differing in height, rooting depth, drought resistance, blooming period, etc.); c) early maturity (ability to grow and develop quickly); d) intensity (ability to respond quickly to improved growing conditions, for example, to precipitation); e) resistance to fungal and other diseases; f) resistance to insect pests and high regrowth in case of infestation [8] .
Spring wheat variety Lutescens 62, released as early as in 1929 and cultivated on large areas in eastern, southern and central regions of the country, as well as winter wheat varieties Bezostaya 1 and Mironovskaya 808, grown on sev-eral million hectares in the USSR and cultivated in a number of countries, may serve as an example of ecologically plastic varieties. Genotype plays an increasingly important role in yield gain and steadying, and the contribution of a variety during regionalization amounts to 30-50 %, according to some sources [75] .
Globally, continuous increase in yield is based on improvement of growing technologies and the achievements in plant breeding. Breeding of complementary varieties is considered rather challenging [1] . Modern varieties shall be adapted to mechanized sowing, planting, handling, and harvesting. Non-shattering grain crops varieties resistant to lodging are highly valuable. Mexico, India and other countries have made meaningful progress in wheat grain production over 15-20 years using short-stalked varieties, and have refused from its import completely. The highest yield achieved in field trials in India with improved technology) amounted to 10.2 t/ha at 4.5 t/ha on average. Early-ripening, drought resistant, and winter-hardy varieties, or varieties for irrigated or reclaimed lands may be required, depending on conditions in the area of cultivation. Reclamation of marginal lands (acid, salinized, or bogged soils, sands) also depends on results in plant breeding. This aspect is a matter of particular concern in some countries. In Brazil, the varieties which are not resistant to acid soils are not allowed to production [1] . Adaptations under moisture deficiency [76] [77] [78] , drought [79, 80] , thermal stress [81] , and salinity [82] have been studied at various levels of plant organization in recent years.
A concept of habitat-forming and resource reclaiming (nature reclaiming) role of varieties, formulated by A.A. Zhuchenko [83] , is especially noteworthy. In fact, this resource of plant breeding, despite its value, is undeesstimated. Decrease in reclaiming properties upon achievement of high potential yield is observed. Adaptation of modern varieties and hybrids is often insufficient to create high-yielding and environmentally sustainable agricultural systems and cultivated lands. As a result, only 25-40 % potential yield is obtained because of insufficient (often decreasing) plants resistance to abiotic and biotic stresses. Effectiveness increases when several varieties are cultivated, differing by maturation timing, intensity of growth processes, and response to environmental challenges, soil fertility, and the preceding crops [1] .
Thus, adaptability, as the most essential feature of promising varieties, shall be considered in breeding programs. The environment for variety cultivation should also be specified, considering the role of genotype-environment interaction. Estimation of potential productivity and adaptability, as well as evaluation of stability and plasticity of crop varieties allow us to determine the significance of observed differences and to reveal the sources of valuable traits for breeding programs.
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